the reason for this in few cases, casting doubt on the scope for land consolidation to solve this issue. Instead, the data are consistent with the notion of land market imperfections, which can be traced to gaps in the legal and policy framework, as well as inefficiencies in registry operations, leading to land abandonment on a large scale. To maintain the productive potential of Albania's rural economy and, if and when needed, the ability to conduct consolidation in a cost-effective and sustainable manner, it will be critical to complement the emphasis on consolidation with an effort to address those gaps and inefficiencies on a priority basis.
Introduction
Over the past decades, many countries in Central and Eastern Europe (CEE) and the Commonwealth of Independent States (CIS) have undergone tremendous structural and policy changes. Large collectives and state farms, the building blocks of socialist agriculture, were transformed into more market-oriented structures but the process and result of doing so varied widely across countries. In a massive, quick, and equitable process of distributing plots to private households, Albania implemented what is arguably the region"s most radical program in this respect. While the reform is acknowledged to have been critical to averting a food crisis in the early 1990s, it is also widely believed to have saddled the rural sector with three disadvantages. First, dismantling of communal infrastructure is seen to have led to neglect and deterioration of key public assets such as irrigation systems. Second, high levels of out-migration made the rural economy dependent on transfers and remittances but rarely translated into productive investment, given the lack of attractiveness of the agricultural sector, which is often viewed as a refuge for the sick, old, and poor . Third, the notion of Albania"s land ownership structure being too fragmented to allow realization of the country"s full productive potential led experts to recommend government-sponsored programs to consolidate holdings. 1 An alternative perspective on the second and third issues is that these problems may be due to inadequacies in the land tenure arrangements.
This paper uses information from the 2005 Albania Living Standards Survey (LSMS) to explore the impact of fragmentation on productivity of land use and, in doing so, help advance the debate and derive policy-relevant conclusions. We focus on three issues that could be associated with fragmentation: First, cultivating many fragmented plots may reduce efficiency on land currently cultivated through, for example, higher transport-and setup-cost, or the inability to use machinery. To explore whether this is relevant in practice, we estimate a stochastic production frontier that includes the number of fragments as a determinant of the technical efficiency of production. This provides interesting insights about the dynamics of Albanian agriculture, but does not support the hypothesis that the number of fragments -the only measure to be readily constructed from the data-affects efficiency of agricultural production. This is consistent with the fact that the number of plots cultivated often corresponds to the number of types of land available. In this case, meaningful consolidation may entail a loss of diversification-related benefits from the simultaneous use of different types of land and would be desirable only if accompanied by higher levels of specialization, integration into value chains, and access to other means of insurance. In Albania, limited attractiveness of agriculture as evidenced by high rates of out-migration, low investment, and constraints on credit suggest that the prospect for such specialization in the medium term may be low.
Even if it does not affect productivity on cultivated plots, fragmentation may lead to crop abandonment if plots are be too small for economically viable cultivation, their distance from the owner"s homestead makes transport costs prohibitively high or if limited access to capital makes it uneconomical for owners to use their plots. One-time interventions to consolidate land holdings may be well suited to address the first constraint: if land is idle because holding sizes are too small, publicly supported programs to overcome the collective action problems that normally impede assembly of large contiguous tracts of land. If, on the other hand, owners" failure to cultivate land originates not in structural impediments (such as size) but imperfections to the functioning of land markets, efforts to identify and, as much as possible, address land market failures may have larger effects on productivity.
Is cropland abandonment important in practice? Data suggest that large parts of Albania"s productive land are left idle, often for long periods of time. Some 10% of productive land (by 18% of producers) was uncultivated for reasons other than crop rotation at the time of our survey; most of it had been abandoned for at least 5 years. 2 In the vast majority of cases, ill-functioning land markets rather than uneconomically small plot sizes seem to be at the root of this phenomenon: less than 0.5% of respondents indicate that they leave land fallow because plot sizes are too small. Instead, lack of capital and inconvenient plot locations -both of about equal importance-are cited as reasons for non-use of productive crop land. Land is more likely to be abandoned in areas with generally favorable conditions and by households who, as a result of relying on non-agricultural income, are more affluent than the average. Market-based transfers of such land would thus appear to offer considerable unexploited scope for gains in efficiency and equity.
Comparing the magnitude of cropland abandonment to what is being transferred through land markets is instructive. Land rental markets transfer land to more efficient producers but the volume of these transfers is limited, amounting to less than one-third of the area left idle in 2005. Also, most of them are for a short duration only, pointing towards market imperfections that could be due to high transaction costs of dealing with land. The literature points towards three factors that may underlie this failure to fully realize the potential for efficiency-enhancing land transfers (World Bank 2006) . First, weak land governance increases the cost of transferring land up to a point where such transactions are no longer desirable. Key reasons include (i) the fact that first registration, a precondition for formal land transfers, remains incomplete; (ii) the high transaction cost arising from the fragmented and ill-coordinated nature of land administration institutions and high levels of operational inefficiency in the land registry; (iii) a lack of standard forms and procedures; and (iv) a complex and ill-understood legal framework with at times contradictory provisions. 3 These factors are less likely to be an impediment to short-term transfers of annual cropland which, in many rural economies, is based on oral agreements. But transfer of land that is under orchards or that requires investment to become fully productive will require longer-term and ideally standardized contracts with a higher level of formality.
Albania"s broader policy environment is also inimical to well-functioning land markets. A failure to resolve restitution issues, together with provisions for extraordinarily high compensation imply continued fear about surfacing of claims by pre-1945 owners. This has become an issue involving EU institutions (Frangakis et al. 2008) . Owners might leave land fallow hoping to demonstrate low productive potential, thus signaling to potential claimants that it will not be worth the effort of launching a claim for it.
We also find clear differences in modus operandi between rentals and sales markets; while the former contribute to structural change by transferring land to younger and more productive farmers, the latter are less liquid and fail to move land to those who use it most efficiently. Capital market imperfections and speculative land transfers, where benefits are expected to arise not from productive use but from future appreciation of land values, could underlie such behavior.
Taken together, our results suggest that land fragmentation has far-reaching economic consequences. Yet, most of the effects seem to arise not because a large number of fragments are too small to be viable economically but because, as a result of defects in the land tenure regime, productive land is left idle. If owners abandon productive land because they do not consider cultivation to be worthwhile or because costs of transferring land to more productive users, even on a temporary basis through rental, are perceived to outweigh the gains from doing so, measures to improve functioning of land markets by reducing the associated transaction costs could result in large efficiency gains. Such measures would include making registration easier and less costly, improving the institutional setup and the level of tenure security, helping to adopt standardized contracts, narrowing the scope for restitution, and limiting the tendency towards speculative land acquisition through a land tax, possibly together with effective ways of taxing capital gains arising from land appreciation.
With an ageing rural population and secular movement of workers out of the agricultural sector, mechanisms to ensure that land owned by those moving out of agriculture continues to be used effectively will be critical to maintain the productive potential of the country"s rural economy, prevent emergence of a structure that is entirely dependent on remittances and ensure availability of opportunities for local entrepreneurs well beyond the agricultural sector. Finding ways to improve land market functioning will be essential for Albania"s ability to effectively address the challenges of structural transformation and 3 A recent World Bank study notes that the Albania"s immoveable property rights and hypothec registries (IPRS) is "characterized by serious flaws in terms of design, operation, legal basis, and public outreach" (World Bank 2006, 67) which leads to a level of performance well below that of registries in comparable Eastern European countries, low levels of customer satisfaction, and a generally low image.
may be a more immediate priority than land consolidation. This is particularly so as consolidation efforts -which may be desirable in specific situations or needed in the future-can be carried out cost-effectively and sustainably only if they complement existing markets rather than trying to substitute for them.
The paper is structured as follows. Section two places Albania in a regional context by describing the nature and challenges of its transition and by using LSMS data to illustrate salient characteristics of its rural economy. Section three introduces the key questions to be explored by discussing relevant methodologies and evidence from the literature. Section four provides evidence on levels of technical efficiency in the agricultural sector and underlying determinants, the extent, nature, and proximate causes of cropland not being used productively, and the extent to which markets for rental and sale help to transfer land to more productive producers. Section five concludes by drawing out relevant policy implications.
Data and context
To place Albania in regional and global context, we review the circumstances that led to one of the most radical land redistributions in Eastern Europe"s post-communist transformation and characterize the emerging farm structure and the challenges associated with it. Data from the 2005 LSMS then help to illustrate inter-regional differences in farm structure and productivity, income sources, operation of factor markets, and migration as well as plot fragmentation.
Albanian history of collectivization and reform
At independence in 1912, Albania inherited a latifundia system that had land ownership concentrated in few hands. The 1945 Agrarian Law eliminated private property and transferred land use rights to small farmers who were then organized in production cooperatives which often formed the basis for state farms.
Private ownership of land, even for house plots, was eliminated with the nationalization of all land in 1976 (Cungu and Swinnen 1999) . Agricultural policy thereafter focused on achieving food selfsufficiency. However, productivity declined, resulting in food shortages and a severe drop in welfare. In the late 1980s, reforms under the "new economic mechanism" aimed to address this via (i) distribution of house plots in private ownership; (ii) decentralization and liberalization of enterprise management; and (iii) opening of private marketing channels for most agricultural produce. A failure of these measures to prevent a sharp drop in food production made Albania dependent on food aid and resulted in stagnation, political instability, and social disorder that contributed to radical changes including the adoption of private property rights in 1991.
Land privatization initially entailed giving rights to workers of former production cooperatives and state farms under the guidance of district and village land commissions. Reforms were implemented rapidly and by the end of 1992 all cooperatives had been dismantled with their land and assets distributed. The physical break-of up farms, which distinguishes Albania from transition countries in the CIS, created a production structure based on small farmers (Csaki et al. 2004 . Catalytic effects of migration on educational investments (Dabalen and Miluka 2010) , female empowerment, (Stecklov et al. 2010) , and occupational mobility (Carletto and Kilic 2011 ) also seem to have been limited. At the same time, migration networks create options for the skilled to leave, possibly draining rural areas of talent and entrepreneurial skills. Finally, although the number of plots per farm in Albania remains low in comparison to China or Vietnam (Deininger and Jin 2005, Deininger and Jin 2008) , concerns about inefficiencies due to an overly fragmented land ownership structure have been raised (Lusho and Dhimiter 1998) . Fragmentation has also been linked to abandonment of potentially productive plots (Lemel 2000) through a number of channels (SabatesWheeler 2002) including broader social change and low agricultural profitability (Sikor et al. 2009 ).
Whether fragmentation is to blame or some other issue is at the root of the problem is an important issue that will have implications for the policy options pursued to deal with the problem. land in Tirana, points towards significant inter-regional differences in production structure.
Characteristics of Albania's rural economy
We note marked geographical differences in wealth with household size, the dependency ratio, housing characteristics such as access to an indoor toilet, ownership of key household goods such as TVs and per capita income highest (and poverty lowest) in the coastal region, followed by the center and the mountains. For example, while the poverty rate is 18% overall, it is 23% in the mountain region, double the level registered in the coast (11.5%). Remittances make up about 30% of income throughout, pointing to the importance of migration, much of it international rather than internal. Income from local self-and wage-employment accounts for slightly less than one quarter of total income on average, leaving about 45% for agriculture overall. In our sample, agriculture is most important in the mountains (51%), followed by the coast (42%), the center (40%), and Tirana (12%). By comparison, educational differences across regions are less pronounced and tended to equalize over time.
The amount of land owned per household is small (0.85 ha) and fragmented (3 parcels on average). Mean plot size vary across regions, from 1.25 ha at the coast to 0.53 ha in the mountains (and 0.28 ha among cultivators in Tirana). The owned area is largest at the coast, followed by the center and the mountains.
Limited land endowments and possibly lower land quality in the mountains imply that in this region, a larger share of agricultural income comes from livestock rather than crops. In fact, 91% and 44% of households in this region own cattle or horses, compared to 55% and 28% at the coast, bringing the total value of animals in the mountains to $ 1,161 vs. a national average of $ 860.
Clear regional variations are also visible regarding modes of land acquisition and land tenure; while some 70% of agricultural households received land through privatization nation-wide, this figure is only 45% in the mountains -where 58% had inherited their current plots-but 93% at the coast. Even larger variation is visible concerning the share of land that was purchased, a figure that ranges from 1% in the mountains and 11% in the central region to 75% in Tirana. 74% of owners have a document that was issued after 1991, though this is unlikely to be a formal registration certificate that would allow transfers or offer Not all the available area is cultivated or transferred through markets; indeed some 18% of households, most of them in the country"s coastal and central parts, leave land fallow for reasons unrelated to productivity. 6 With some 12% of the total (from 0.16 ha in coastal to 0.04 ha in mountain areas), the area affected is not negligible. Some two thirds of this has been fallow for 5 years or more, pointing towards potentially far-reaching implications for agricultural incomes overall. Most notably, the amount of land left idle is about three times what has been transferred through land rental markets in 2005.
In line with what was discussed earlier, the value of agricultural output, from crops and livestock together, amounts to approximately $1,000 per household, slightly less than half (48%) of which comes from livestock production. Magnitude and composition of agricultural income vary across regions, with the highest levels ($ 1,318, about two-thirds of which from crop agriculture) in the coast and the lowest ($ 850, some two-thirds of which from livestock) in the mountains. About 21% of producers have access to crop extension and about 28% to veterinary services. At the community level, some 35% of households accessed credit and about 20% had a migrant member. While the latter figure varies surprisingly little across regions, there are considerable differences in the implications in terms of labor availability; more than 50% of communities in the coast, compared to 23% in the mountains, indicate that seasonal labor shortages constrain agricultural activity.
Analytical issues and empirical approach
As a basis for our empirical analysis, we discuss the institutional analysis of land fragmentation and design, justification, and potential benefits from consolidation programs. We introduce the empirical specification to analyze the impact of fragmentation on technical efficiency through a stochastic frontier and a friction model for participation in land rental and sales markets.
Does land fragmentation reduce efficiency of agricultural production?
Determinants and productivity impacts of fragmentation have long been discussed in the literature. Key disadvantages of fragmentation include the need for higher physical inputs due to increased labor and travel 6 The survey includes information about the reason for leaving land idle and the figures in the text exclude any fallowing related to crop rotation.
time, transportation costs, and limitations on access; operational problems such as an inability to use certain equipment, greater difficulty with pest control and supervision; and social externalities associated with the need for extensive road networks and associated land loss (Simons 1987) . However, at low levels of mechanization or if credit and insurance are difficult to access, the benefits in terms of risk diversification of having a portfolio of plots with different attributes and in various locations or smoothing out of seasonal labor requirements (Fenoaltea 1976 ) may outweigh these costs (McCloskey 1975) . Indeed, early studies assessing impacts of land fragmentation in developing countries such as India (Heston and Kumar 1983) or Ghana and Rwanda (Blarel et al. 1992) suggest that productivity losses may be modest and benefits substantial. 7 This is consistent with the notion that fragmentation will become a constraint to productivity only if it impedes the ability to use machinery in areas with decreasing agricultural population (Bentley 1987) . If this is the case, intervention to overcome the associated collective action problem may indeed become desirable.
Evidence from developed countries where publicly sponsored consolidation programs, often linked to a range of other environmental or developmental initiatives, were found to have been associated with high economic returns, e.g., some 40 percent in France (Simons 1987) , supports this notion. More recent evidence of consolidation providing significant benefits is also available from Turkey and the Czech
Republic where the size of land holdings and the number of parcels were, with more than 10 ha and up to 50 plots owner, large (Sklenicka 2006) . For land consolidation initiatives to be sustainable, the conditions that gave rise to fragmentation in the first instance, e.g. high population growth with equal shares of different land types given to all heirs, are either no longer in place, e.g. because workers are joining the nonfarm sector in large numbers (Platteau and Baland 2001) . Alternatively, institutional arrangements such as land markets -possibly with a right of first refusal by neighbors-will need to be in place to deal with them (van Dijk and Kopeva 2006). Where this was not the case, consolidation programs -in some cases implemented at considerable cost-were unsustainable and the situation soon reverted to what had been in place previously.
Recent pilot consolidation efforts in Eastern Europe hold a number of additional lessons. First, achievements in terms of the number of land transactions triggered by such programs remained below expectations, partly because part of fragmentation had been voluntary and the programs did not deal with broader land policy issues. 8 Second, efforts need to include all relevant stakeholders and ideally be integrated into a broader plan for territorial development. 9 Finally, to ensure sustainability and continued adjustment through subsequent 7 More recent evidence from India shows that plot sizes too small to allow mechanized cultivation significantly reduce agricultural productivity (Foster and Rosenzweig 2010) , although this is less an issue of fragmentation than of a general decline in farm sizes. 8 In a consolidation pilot undertaken in 2007 to 2009 in 6 Moldovan villages with 11,500 ha and 27,000 parcels, participation was about 40%. Partly because it involved a systematic review of the land registry, this led to a reduction in the number of parcels per owner from 3.74 to 3.23, an increase in average parcel size from 0.45 to 0.59 ha, and an increase in the mean area per holding from 2.21 to 2.93 ha, largely by owners selling plots that were too small or inconveniently located (AGREX 2011). 9 In the Moldova case referred to above, an inability to touch both small paths between parcels which were located in public land and would have required a formal auction and to resolve inheritance issues significantly reduced the project"s impact.
land transfers in response to changed circumstances or competitiveness , key aspects of the legal and institutional framework such as the cost of registering transfers and roles of notaries need to be addressed as well (AGREX 2011).
While Eastern Europe"s experience provides institutional lessons, it gives little guidance on the productivity effects of land fragmentation, an issue that has been explored in great detail in China, a country where the number of plots is well above the levels commonly encountered in Eastern Europe. Most studies use stochastic frontier production functions with the number of plots as a proxy for fragmentation. Results are ambiguous, though: some find a negative impact (Wan and Cheng 2001) , others a relationship that is insignificant (Tan et al. 2008 , Wu et al. 2005 , or that follows an inverted U-shape (Chen et al. 2009 ). One reason may be that existing arrangements to transfer land at the local level, through market and non-market mechanisms, appear relatively effective in reducing fragmentation over time: the number of plots per household decreased in all of the country"s regions, from a national average of almost 9 in 1986 to 6 in 1999 (Tan et al. 2006) . This suggests that, despite a large number of plots, the operation of land markets implies that land fragmentation in China does not pose critical constraints for productivity.
To see whether fragmentation, proxied by the number of plots, affects agricultural production efficiency, we use LSMS data to estimate stochastic frontier production functions for crop, livestock, and total output. In line with the literature (Coelli 1998) , let production follow a Cobb-Douglas functional form
where, i indexes households, ln(y i ) is the value of output in logs, x i a vector of conventional inputs, β a vector of parameters to be estimated, ν i is a two-sided white noise error term assumed to be normally distributed with mean 0 and variance σ ν 2 and u i a one-sided non-negative error term with unknown mean m i and variance σ ν 2 that proxies for technical (in)efficiency. Assuming u is half-normally distributed, maximum likelihood methods can be used to jointly estimate the frontier production function and determinants of (in)efficiency. Explanatory variables for the former include standard factors of production such as amount of land (of different types) cultivated, purchased inputs (including fertilizer, machinery, and pesticides), expenses on hired labor and the number of family workers as well as their education.
Efficiency, in turn, is assumed to be affected by the area of land owned (which can serve as collateral for credit), the number of plots (as a measure of potential fragmentation-induced inefficiency); the head"s age level of education (as a proxy for farm-specific experience), access to crop extension and veterinary services (to proxy for access to new technology), the share of non-agricultural income (which could either alleviate capital constraints or divert attention away from farming), whether land was inherited (as a proxy for long experience) and whether the household had a 1991 title. Before discussing results, we describe how we can use the results of this estimation to characterize the functioning of land markets.
Land rental market functioning
In situations characterized by structural change, land rental markets can help move towards a less suboptimal distribution of operational farm sizes through efficiency-enhancing transfers from producers with low levels of productivity and no comparative advantage in agriculture to more efficient ones (Deininger and Jin 2009) . As this does not require any change in land ownership, land owners, even if they give up selfcultivation, will not have to forsake key benefits from land ownership, e.g. the ability to use land as collateral for loans that might enable them to start non-agricultural enterprises (Deininger and Feder 2001, Swinnen et al. 2006) . On the contrary, leasing provides access to regular income streams in the form of rents (Deininger 2003) which, if land is transferred to more productive producers and markets are competitive, will be higher than what owners could obtain from self-cultivation .
Land rental markets, though mostly for the short-term, have become more active in Eastern Europe as well .
To formulate hypotheses that can be tested with our data, we draw on a model developed in greater detail elsewhere (Deininger and Jin 2009 ) and reproduced in the Appendix. We let households be endowed with fixed amounts of labor and land and an exogenous level of agricultural ability. With land relatively scarce, the cost of supervising labor (Frisvold 1994 ) makes wage-labor-based cultivation uncompetitive (Binswanger et al. 1995) so that households will either farm their own land or rent it out at the given rental rate to pursue off-farm employment at an exogenous wage. However, land rental incurs transaction costs, e.g. to get information on market conditions, negotiate and enforce payments, and the risk that the lessee will not return the land or will irreversibly damage it. Formal certificates can reduce these costs.
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Solving the household"s decision problem allows us to recover the demand for cultivated land as a function of endowments as well as transaction costs and to derive three propositions that can be tested empirically.
First, we expect the amount of land rented in (out) to increase (decrease) in the ability of the average household farming land. In other words, by transferring land to producers with a comparative advantage and higher levels of productivity, rental markets will contribute to better land use and productivity.
Second, transaction costs define two ability levels such that households with ability between these will not engage in land rental transactions. Any increase in transaction costs will expand the autarky range, reducing the share of producers participating in rental markets as well as the number of efficiencyenhancing land transactions. Compared to a situation with no transaction cost, this will decrease 10 A formal certificate can lower search cost, reduces the danger of land loss, and make it easier to enforce payments.
productivity and social welfare. Finally increases of the exogenous off-farm wage will imply that higher amounts of land are transacted in rental markets as households with low agricultural ability will supply more land and join the off-farm labor market.
To empirically test these predictions, we use an ordered probit model where transaction costs create upper and lower thresholds. The model implies that producers" rental decisions are affected by their marginal productivity in autarky (which will depend on their ability as well as their endowment with land, labor, and capital), the opportunity cost of labor (affected by their level of education and presence of local offfarm opportunities), and effective rental rates (including or net of transaction costs).
Operation of land sales markets
Markets for land sales have recently attracted great policy interest in Eastern European contexts, e.g. the animated debate on whether or not to lift a sales moratorium in Ukraine (Lissitsa 2010) . If households could fully insure against risks, had access to full information, and could transfer land at no cost, land sales markets would not be different from those for land rental. Demand for land would be determined by producers" ability to make best use of the land in farming and relative factor endowments. Sales would enhance productivity and social welfare by allowing producers with higher productivity to bid land away less productive ones and land prices would equal the net present value of the profits from the best land use, and potential buyers would be indifferent between renting land and purchasing it.
Deviations from this ideal situation will in practice lead to outcomes that may be quite different. First, subsistence constraints and imperfections in markets for credit and insurance will affect decisions on whether or not to participate in land sales markets. Second, transaction costs will vary with producers" access to information. Finally, land speculation may imply that land is acquired in anticipation of future appreciation in its value that may be unrelated to its value in use for agricultural production. The considerations guiding households" decisions on land sales or purchases in the context of their choice of an optimal asset portfolio over their lifetime horizon can be illustrated by considering the option of holding two assets, one, for example land, with high returns but that is also risky and illiquid, and another one, for example grain, with lower returns but less risk and higher liquidity.
While an analytical solution to this problem requires more structure, numerical simulations show that with credit market imperfections and risk, households" need to satisfy basic subsistence requirements can result in land being sold by producers who are forced to sell under duress in bad years, often to individuals with access to non-covariate income streams outside the local rural economy or large amounts of assets. In high-risk environments this may lead the poor to rationally prefer assets that offer lower but more stable returns to land even if transaction costs were modest and credit access was not a problem.
With imperfect credit markets, some households will be able to buy and accumulate land not because they would be more productive but due to their ability to better overcome such market imperfections Salgado 2001, Zimmerman and Carter 2003) . Similarly, others may be forced to sell land in exchange for less risky assets to minimize their exposure to risk even though they would be able to make more productive use of the land than those who acquire it (Rosenzweig and Binswanger 1993) . Thus, in addition to productivity, macroeconomic conditions, expectations of future land price movements, lack of sufficiently attractive alternative assets, and policies, are all factors that can compound, and possibly overwhelm, the impact of innate productivity on households" land sales market participation and is that the productivity-and equity impact of land sales market operation will depend on the extent to which other markets function and net effects of land sales markets are ambiguous a priori.
To estimate the model empirically in a way that allows drawing comparisons, we use the maximum likelihood model introduced earlier for land rental markets. Latent demand for land is assumed to depend on long-term productivity which can be expressed as a reduced form equation and thresholds for the transition between sales and autarky and autarky and purchase are defined in a similar way to the land rental market model. Factors affecting the extent of participation in the main equation are the level of ability and the household"s endowment of land, labor, and other assets. We expect high levels of ability to increase producers" marginal product and their competitiveness in land markets while standard assumptions for the production function imply a negative relationship between the land endowment and its marginal product. Higher agricultural ability or lower land endowments will make it more (less) likely for a household to shift from autarky to being net purchaser (seller) of land. In addition, imperfections in credit and labor markets imply that higher levels of wealth or family labor will affect a household"s marginal productivity. 
Empirical evidence
The frontier production function provides interesting insights, but does not support the notion that fragmentation reduces the level of productive efficiency on land currently cultivated. However, the survey points towards a significant share of land having remained idle for a sustained period of time because of land market imperfections. Descriptive and analytical evidence on land market functioning suggests that lease but not sales markets transfer land to younger and more productive farmers. Eliminating impediments to their functioning would appear to offer an opportunity to increase the level of economic activity and welfare in Albania"s rural areas.
Determinants of technical efficiency in agricultural production
11 As the survey includes data on land sales for the last 5 years, the number of observations is comparable to what is available for rental markets. Table 2 reports estimation results separately for total output, crop, and livestock in columns 1, 2, and 3 with parameters for the production frontier in the top and for determinants of technical efficiency in the bottom panel. 12 41% of the observed variation in output can be attributed to technical inefficiency.
Estimates of the frontier point towards a significant contribution of land, with a coefficient of 0.39 for annual land and 0.89 for orchards. Expenses on other conventional inputs such as fertilizer, chemicals, etc. are highly significant, with a coefficient of 0.36. The point estimate for spending on hired labor is positive and significant, though with 0.04 rather small. The stock of family workers is negative and significant for the frontier, possibly signaling structural unemployment although family members are seen to contribute very positively to technical efficiency. Finally, the total value of animals is highly significant, with an elasticity of 0.26 overall. The coefficient on the intercept dummy suggests that the marginal product starts becoming positive above a value of about US $ 100.
Turning to determinants of technical efficiency, we note that technical efficiency increases significantly with size of land owned for rainfed and irrigated crops, something that could be through a wealth-effect and associated better credit access or because of the ability to use machinery. Yet, the number of plots, our proxy for fragmentation, is positive (though with a small coefficient of 0.08), failing to support the notion that dispersion of production sites among many fields undermines efficiency. The head"s age, which proxies for farming experience, is estimated to increase technical efficiency; education is concave and reaches its maximum impact at about 4.3 years. The same is true for the number of family workers on the farm, suggesting that even if they do not directly contribute to farm output, family workers may provide input into farm management or monitor developments. Access to veterinary services and, in the case of crop production extension for crops is estimated to greatly increase farmers" efficiency levels.
Inherited land -rather than plots received via privatization or purchase-also contributes to higher levels of efficiency, either as households are more familiar with specific attributes such as soil quality that enables them to better manage production or due to a tenure security effect whereby land received through other means still suffers from a residual risk of expropriation that makes farmers reluctant to undergo unobserved investments that can greatly enhance productivity. At the same time, rather than facilitating more on-farm investment, a higher share of income from local off-farm activity or remittances is associated with significantly lower efficiency of agricultural production. Instead of alleviating capital constraints on the farm, non-agricultural activities thus appear to detract attention from farming and may in fact serve as a stepping stone to leaving the agricultural sector. This would again imply a role for land markets to transfer land from those exiting the sector to more efficient producers.
Extent, nature, and causes of cropland abandonment
While the frontier production function does not substantiate the notion of fragmentation negatively affecting overall output fragmented land plots may have a higher probability of being left idle. Table 3 uses survey weights to provide evidence on the approximate magnitudes involved based on the LSMS survey. The total amount of cropland not used for non-productivity related reasons is estimated at 173,885 ha or about 12% of the total. Some two thirds of this land has not been cultivated for at least 5 years.
Interestingly, idling of land does not seem to be concentrated in areas that are marginal; in fact 54% is in the coast and 31% in the central part of the region, with only 13% in the mountains. Also, while about 20% of the affected area remains fallow due to poor soil quality, the remainder is about equally split between economic factors, i.e., the lack of resources to access variable inputs or machinery and location of the plot being too far from the homestead.
Reasons for cropland to be abandoned are of interest in two respects. First, with less than half a percent, the share of area where plot sizes are judged to be uneconomically small is negligible, suggesting that publicly supported consolidation efforts that predominantly target this type of plots are unlikely to fully address the issue. Second, transfer of the roughly 80% of idle plots that are neither unproductive nor too small through rental markets could make owners better off and same time improve efficiency of land use. Table 4 characterizes households who leave land idle by the reason for doing so and the length of time for which land has been idle. 13 Columns 1 and 2 suggest that households leaving land idle own larger amounts of land (1.28 ha vs. 0.76 by "full land users") 14 and are less poor (12% vs. 19%). They enjoy better access to infrastructure and extension and -somewhat paradoxically given that a lack of resources is a key reason for leaving land idle-live in places with much better credit access. At the same time, they are smaller and have lower levels of agricultural assets. They rely on non-agricultural sources of income more heavily than the mean farmer; in fact the share of their agricultural income is 10 points below the national average. Their level of productivity, in terms of total output or profit per ha, is half or less of the national average. Both the size of area affected -with the amount of idle land more than three times what is currently transferred through leases-and characteristics of households with fallow land thus suggest that land leasing could significantly improve productivity in rural areas. Exploring the reasons for the apparent failure of land rental markets on such a massive scale will thus be of great policy relevance.
Descriptive evidence on land markets
As a first step towards such analysis, table 5 displays descriptive statistics for households depending on whether they remained in autarky, demanded, or supplied land to rental (col. 1-3) and sales (col. 4-6) 13 . We report figures for land left uncultivated because of lack of resources (economic reason) and inappropriate location (structural reason). 14 . The fact that that households leaving land idle have slightly larger plots on average than those cultivating all of their land (0.31 vs. 0.28 ha) casts doubt on potential of consolidation programs to effectively address the causes underlying abandonment of productive land.
markets. 15 Subject to the usual caveats with this type of data, 16 rental markets seem to equalize factor ratios whereas sales markets often appear to work in the opposite direction.
We note significant differences between lessors and lessees in the share of income (15% vs. 52%), the ownership of agricultural assets (10% vs. 83% with any cattle), asset-and consumer-good endowments, and the level of poverty (4.%% vs. 16.5%). This is consistent with the notion that those supplying land to the rental market are moving out of agriculture. Interestingly, lessee households own more land, are larger and headed by younger individuals (by an average of 10 years) highlighting that rental markets contribute to a growth in average farm size and can be critical for transferring land across generations and creating opportunities for rural youth. 17 Levels of education do not differ significantly by status of rental market participation. Similarly, rental appears to have little impact on land consolidation; in fact the number of plots tenants own is slightly larger than that of landlord-or autarkic households. Community characteristics also suggest that land rental markets are active under conditions (e.g. limited access to credit and labor shortages) that would normally be considered quite unfavorable. The value of output per hectare (2,150 US$/ha) for tenants is significantly larger than that for the entire sample (1800 US$/ha) and almost an order of magnitude above what is achieved by landlords ($ 275/ha). Part of the difference is due to the fact that tenants have more irrigated land (0.86 against 0.27 for autarkic and 0.07 for landlord households). Unfortunately, the survey did not collect information on the prices paid for leasing land, thus preventing us from making inferences on the associated welfare effects. With tenants" profits per hectare more than double those by autarkic households or landlords, descriptive data suggest that rental transfers land to more productive production, something to be explored econometrically below.
At a descriptive level, comparing land rental to sales markets points to a number of differences. First, both output and profits per hectare by land purchasers are significantly lower than for those in autarky, suggesting that land sales may be motivated by factors other than a desire to increase productivity of land use. Also, while those renting in land receive the lion"s share (52%) of their income from agriculture, those purchasing land obtain some 80% of their income from non-agricultural sources. Operation and impact of land sales markets may thus be structurally quite different from those for rental.
Econometric evidence on land market operation
Results from the ordered probit regression for land rental and sales market participation are reported in col. 1 and 2 as well as 3 and 4 of table 4, with and without ability respectively. To interpret coefficients, 15 T-tests suggest that most of the differences in means for those on the supply-and the demand side and autarkic households are significant at conventional levels but are omitted here to reduce clutter. They are available from the authors upon request. 16 If sellers or lessors have left rural communities, descriptive statistics may be biased. Even if they remained in rural areas, land owners who no longer engage in agricultural production may not e captured in the LSMS survey where questions on participation in agricultural land markets appear in the agricultural module that is administered only to those who currently cultivate agricultural land (Deininger and Jin 2008) . 17 A number of countries have initiated promising efforts to foster structural change and transfer of land to young producers by allowing those who transfer their entire land on a long-term basis (12 years or longer) to access pensions early, akin to early retirement schemes in other sectors.
note that the dependent variables takes values of 1 for renting out, 2 for autarky, and 3 for households renting in land (see the Appendix). A positive coefficient in the lower bound equation implies more renting out or sales and a narrower band of autarky whereas a positive coefficient on the upper bound equation implies more renting-in or purchases.
The main equation points to three results of interest. First, while in some other settings rentals tend to transfer land from large to small producers, in the Albanian context of very egalitarian land ownership, rental markets help to consolidate holdings by providing opportunities for larger land owners to get additional land, in line with descriptive evidence. Rental markets also transfer land to younger households with larger family labor endowments. The total value of animals, a proxy for agricultural assets, is a significant and quantitatively important predictor of higher demand for land in rental markets. Second, consistent with the notion that migration opportunities are a key determinant of land rental market decisions, households who receive a greater share of their income from remittances are estimated to be more likely to rent out. A higher share of outmigration at the community level has a similar, though smaller effect. Finally, column 2 illustrates that higher levels of agricultural ability, as estimated earlier, significantly increase demand for land rental, supporting the notion that rental transfers land to more productive producers and promotes structural transformation in rural areas. Results from threshold equations suggest that possession of a formal document is a key determinant of supply for land in the rental market, consistent with the notion that, by heightening the risk of losing land that has been leased out, lack of such documentation would increase the transaction cost for land rental. The mode of land acquisition, by contrast, seems insignificant. Also, households in remote communities, as defined by their distance to banks, are more likely to remain in autarky, possibly as a result of credit access being more difficult.
Equivalent ordered probit estimates for sale markets, in columns 3 and 4 of table 6, highlight a key difference between land sales and rentals. Agricultural ability does not emerge as a significant predictor of land sales participation and higher levels of agricultural assets (animals) significantly reduce the likelihood of purchasing land. Obtaining higher shares of income from remittances is estimated to marginally increase the propensity to buy land, possibly for speculative purposes. Land taxes to increase the opportunity cost of holding land are normally viewed as the most effective way of avoiding this. Also, sales are estimated to transfer land to smaller owners and the coefficient on the head"s age is much smaller. In terms of determinants of the cut-points for the autarky band, the lack of tenure details for land that has been sold forces us to use the community share of land with a 1991 document and inherited, two variables that remain insignificant. Distance to a bank at community level emerges as marginally increasing the range of households who remain in autarky, again likely because of more limited credit supply.
Conclusions and policy implication
An emerging literature has identified high levels of land holding fragmentation as an important constraint to higher productivity in Eastern European countries that radically restructured their agricultural sector.
While consistent with prima facie evidence, detailed study to assess productivity impacts as well as the channels through which they materialize has been limited. This makes it difficult to derive more specific policy recommendations regarding conditions that need to be in place for consolidation to be costeffective and sustainable, as well as the magnitude of expected benefits which would in turn be relevant for justifiable levels of program costs and performance indicators.
Although it is not based on a special survey explicitly designed for this purpose, our analysis allows better understanding of constraints to higher rural productivity. We find little effect of fragmentation on productivity of currently cultivated land. At the same time, with some 10% of potentially productive land lying idle, patterns of land holding affect economic outcomes. One-off consolidation programs will be appropriate if a structure with many uneconomically small plots is an impediment to productive land use and land market operation. However, if other barriers prevent land markets from transferring land to more efficient producers, such programs may be ineffective and/or unsustainable. In the case of Albania, 99%
of the area where land remains uncultivated can be attributed to ill-functioning land markets rather than reasons that would be amenable to systematic consolidation efforts. While the generic nature of the LSMS data limits the ability to explore obstacles to land market functioning in more detail, it allows formulation of hypotheses and identification of proxy indicators that could be used to test these. Having data on transactions in markets (land type, intensity of use, potential productivity, contract terms, level of formality, length, price, transaction cost incurred etc.) would allow for doing so easily and at modest cost.
Land fragmentation and abandonment in the context of apparent economic decline and ageing of rural areas are key issues for policy makers in most countries of the region. Vast cross-country differences in farm structure, productivity, and history caution against premature generalization of the results obtained here. Still, the main insight that in a setting where large land areas remain unutilized or have been abandoned consolidation may only be part of the answer that needs to be viewed in a broader context of potential institutional and land governance impediments to land market operation, is of broader applicability. Such a focus will be important not only to ensure economic attractiveness and viability of rural areas, but also to provide the basis for supply to respond to broader changes in commodity prices.
Appendix: Description of the friction model for land markets
Let household i be endowed with fixed amounts of labor ( i L ) and land ( i A ), and an exogenously given level of agricultural ability ( i  ).In an environment of relative land scarcity, the cost of supervising labor implies that wage-labor-based cultivation will not occur in equilibrium, implying that households allocate their labor endowment between farming their own land (l i,a ) and off-farm employment (l i,o ) at an exogenous wage ( i w ). We also assume that the need to obtain information on market conditions, the negotiation and enforcement of payments, and the implicit or explicit restrictions on transferability for certain contract types that need to be overcome imply that renting of land incurs transaction costs TC in for renting-in and TC out for renting-out. These transaction costs, which are expected to be reduced if a household has a formal title, are assumed to be proportional to the size of land transferred. We also assume that households can structure rental contracts in a way that allows those lacking liquidity to enter into arrangements in order to defer rental payments until after the harvest. With this, household i"s decision problem is to choose A i , l i,a and l i,o to solve
where p is the price of agricultural goods, r is the rental rate, A i is the operational land size, 
Derivation and solution of the first order conditions allows us to obtain demand functions for labor and land and provides a basis for three main propositions. First, the amount of land rented in (out) will be strictly increasing (decreasing) in households" ability,  i , and strictly decreasing (increasing) in the land endowment i
A . This leads to the well-known factor equalization effect of land rental whereby rental markets will transfer land to efficient but land-poor producers, thereby contributing to higher levels of productivity and better factor use in the economy. Second, presence of transaction costs defines two critical ability levels α l (TC out , ..) and α u (TC in , ..) such that households with ability α i [α l, α u ] will remain in autarky. Any increase in transaction costs will expand the autarky range, thus reducing the number of producers participating in rental markets and the number of efficiency-enhancing land transactions.
Compared to a situation with no transaction cost, this will decrease productivity and social welfare.
Finally increases of the exogenously given wage for off-farm employment will imply that higher amounts of land are transacted in rental markets as households with low agricultural ability who join the off-farm labor market will supply more land.
To empirically test these predictions, we use an ordered probit model with upper and lower thresholds that includes variables to represent transaction costs. Equations (3) to (6) We thus can formulate predictions regarding individual coefficients" sign. The factor equalization implied in proposition 1 suggests that rental markets will transfer land to more productive producers ( 1 >0) with 20 lower levels of land endowments ( 2 <0) and more family labor ( 3 >0). Labor market imperfections imply that households with more family labor will be more willing to expand cultivated area. The hypothesis of wealth bias in rental markets, possibly due to credit market imperfections, translates into  4 >0. To the extent that education drives towards better off-farm opportunities, we expect that higher household with better level of education will be less likely to rent in ( 5 <0) and that higher levels of non-agricultural wages, proxied by O, will make renting in less likely ( 6 <0).
Because we do not have detailed information on non-agriculture wages and given the importance of remittances in total household income, we introduce the average share of household in community who migrated to assess as a proxy for the presence of off-farm labor markets. We complement the analysis with additional household characteristics, such as the age of the household head which we expect to be negatively (and possibly in a non-linear way) related to the probability of renting in more land. 
